Profiling Nonribosomal Peptide Synthetase Activities Using Chemical Proteomic Probes for Adenylation Domains.
Nonribosomal peptide synthetases (NRPSs) and polyketide synthases are large diverse families of biosynthetic enzymes that catalyze the synthesis of natural products that display biologically important activities. Genetic investigations have greatly contributed to our understanding of these biosynthetic enzymes; however, proteomic studies are limited. Here we describe the application of active site-directed proteomic probes for adenylation (A) domains to profile the activity of NRPSs directly in native proteomic environments. Derivatization of a 5'-O-N-(aminoacyl)sulfamoyladenosine appended clickable benzophenone functionality enabled activity-based protein profiling of the A-domains in NRPSs in proteomic extracts. These probes were used to identify natural product producing microorganisms, optimize culture conditions, and profile the activity dynamics of NRPSs. Our proteomic approach offers a simple and versatile method to monitor NRPS expression at the protein level and will facilitate the identification of orphan enzymatic pathways involved in secondary metabolite production.